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An optical device (10) for collecting light and selectively 
outputting or concentrating the light. A wedge layer 
(12) has an optical index of refraction n1, and top (14), 
bottom (16) and side surfaces (18) intersecting to 
define an angle of inclination d. A back surface 20 
spans the top (14) bottom (16) and side surface (18). A 
first layer is coupled to the bottom surface (16) of the 
layer (28) and has an index of refraction n2. The first 
layer (28) index n2 causes light input (22) through the 
back surface (20) of the layer to be preferentially 




output in the first layer. A second layer (30) is coupled 
to the bottom of (1 6) of the first layer (28) and 
selectively cases output of light into ambient. Additional 
layers, such as an air gap (31 ), can be provided 
adjacent to the wedge shaped layer. The wedge 
shaped layer can also have a variable index of 
refraction n (x, y, z). 
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ch) Kl*)s frvm 2 D £#Mt& iHa*? ttSHTJSB^ab «K B R tt, 
B. R. 

B. R. =iw{w*/£w* 

B. R. = [1- (nj/nO '] 1/2 =0. 4-0. 6 5 (7CgRfr?>2t 
WAtf* 7 i ^y vl 1 2tiT? *) *) ( m = 1 . 4 9) ■> 11(^12 8 
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l4 7A'*D#y^- (nz=l. 2 8 - 1. 4 3) > :/^-f)V (n:=l. 0 5 
-1. 3 5) > (m= 1. 3 8 - 1. 4 3 ) &wit>s V □ - 

7.<r>#>)v-Ximw%\ (m= 1 . 4-1. 4 5) "C&iK *S2eoS3 0tt# 
h (n.= l. 5 9) , ^^fpy (n 3 =l. 5 9) , x#**> 
( n » - 1 . 5 - 1 . 5 5 ) Xit t * >J >v ( n > = 1 . 49) coJ:i*x7<-^ 

Wit 2 BRCFB 2 C 7 7 7 h 7 7 «b y V M 3 4 t*. ft^ 

fl9ffl.tj^w*aa-r*t t^t:^ ^t^^^nm <f*R^ bud* 

Roj: n A#ft2 4 «>jBff^Kil*Sfe35iirj!6-C**o flRfi\ 0 2 L K**t» 
I U^JS^If fJ, 7 7-fcy hS3 4 tftiJ+) ft* o K> ffifllu 
J; t) & 7 7 v Y 7 7 «t y Yft K. Jn <> 0 2 Nm4 , 7 7 -t 7 Y 

•fa* t &gU<fcoTflfc&itiiS7 7* ? fA**LTv** (flUtf, 04 
FX tf@ 4 G t #M $ ft£ ) o ID 111 2 M U #5 tc T^tco f* , *g 

^ 1 1 £ U fcffl UT tfe * ftA S^^S 4 7 <Dm T$> & o IS 3 A R CFB 3 B K M 

tJ:M^ if « 77 -fey f- 3 6 4>A*ttt2 4^jBff^W*SEM1-*^ 7rt? 
hOiSlfiUJ: «K #l«15S*U->:)fc2 9<O^Tj<o£&lfel§«*T& (@2D 

«Sr4«^*, fltH^ UAft *4rtWT1ifet*4 £ * tfJS&TNfc ft (Wit ur, 

-fe -y N 3 6 <0 7 W 14 # 1 o@ 2 8 ^ »b ft 2 5 <B AATO It * £S"t * £ £ 
JOTTED* (BUCfcfcflRSftfc^o ) , 13lftcr)«ag*JI«*««»&S$Jifc 
ft 2 9*£$1-ft<> iffl77-fc? h 3 6WMH*AM«>|IR<Z)ffHftUlTKa»t* 
ZtKX*), ±ffc$ lx&nmM£<?>7 W l4fl8ffl£fcl4#*fcl&-Ufc4o *rf£ 
04^U, W **iSrt:i)*&3 0 0 - 5 0 0*oOf*XJ4 7 7Hr? h^Kd^-f * 
>V*0. 0 0 2 - 0. 0 0 3 ^^ (0. 0 5 1 - 0. 0 7 6 mm) KjHRt* 
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ifcfcJ:«K it* 0 -*W4LCD^ii, $*ffl#8g««: 

&)2QJ>* (5 1cm) jftnli**USLb"?£4,, 

H*>»*ttfc7 7-fcy h^WKtt, ttfe&tt (Parabolic) , jipgft (Ell 
iptical) > (Hyperbolic) , (Circular) , ffigftR (Exponential 

) > &m$,Vl (Polynonrinal) , (Polygonal) jfctfiJtfc 

*>W*B 4 A - H 4 C , El 4 F 4 G K^T, 0 4 C £ #0 4 E ttfi«Ufc7 
Tt'V 7 a-"* • ^ N 4 0 **"t& ») 7 l'? l*** 

<o^Jt***^"t (B2CHj3^T*j»t?*1") o MttflfetB* 
i (H4A**H4C»1) KowWfcHK, WMttte*X?*Wittf "7 
*yy • 9 4 N" (f **7*M 'X^v^T'J ^^tt<7>B«) §«>r|mft8SU 

affRcri!Wi*ftuafiE;t^<*anr^*4E»o £o£3ttiffliaLfcJ:$u** 
7 7 4r? h 3 6«)llll**H2MU*T J: i U»BM9U3g5't4 £ i U J: oTi?? 
JiUo ffi£l£$jgttftlfcffl (Vertical vieving angular range) ooftUftUjbll 
^¥19^SHtH (Horizontal viewing range) <rM¥MW&y 7 -t-y b 3 6<^> 
$tt«D»«fc&!5U<fc*&3&Lfc*o H4A-H4 T KwTllilROfllfcl&tfJi* 

£ , B 9 ARCFB 9 B ttSSfft-C^S 7.t-*A? it JEHU! til ft (Tightly 
overlapping focused illumination output) &0 p SKfla; | /^,3t"?^m7 •* ~ # 
A^lir^M^tBTj ( L<sss overlapping focused illumination output) fc-tti-f 
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. 3 v fc'a - ? . x * > 8 7 U*J»t* Ji#««K* D" 2>* 5 0 0 ramfi 
Rs^e jl-^ . 7*>ml£3 -V" ^15 0mmt 

* V->8 7co*E + 'C^?>S6a f 4MIJI±^ffi» "D" Ufelt^illtii7^ 
') - ^ 8 7 OlSSRU n T StiJ £ *tfc - 8 . 5 ft* » * * V - ^ 8 7 <0)gg|SU 
fc^Tftil Sftfc + 8 . 5 ft* TftftOfc ft a^)->87 eDfifc ft ft 

*->*r AfcttfflTftKfcgi L < 4 ^#*R*r*- Q V~^8 7 eofi&fc * 
iiA:JIRW«ftttttiat* t *A*JSllH<Dii»*i^^^ >)-^8 7*£BL#-i>fcf 
<?>t£H * WffiT £ (0 9 A #M) 6 0>fl ft& 

JoTtRfct *R£lfc*<ft\ *»flftttHli**«ifc&lkJaWaft (No 
minal illunrination angle) ^TUte^t* ftft 0 fll&tf* £|lfW|7T 
M-j3tfftz|IJ&Uj3^*C± 2 Oft"C*ofc*fr, ffSMSftliia 9 A KtfT- 
7 v y h • « Y «/ ^ * Kfc V'T± 1 2 ft t -Cffi;** S*l* 0 X * 

•J 

8 7<0+4>«OHfl|Ui5tt& 12-2 0 &V>mm*>JBMtim%K.L oTP 

fit^f@»ei!U^Lt7 7vf-7Tt7f>S (Hat facet surfaces) 
**3 5. 6 - 3 3. 3ft«DttlTftflST*!fts l^ii Wl^UflTi'i^ 
X ? 7 7 -t 7 f- <*>WEWSI8&ftKei|& 3 ft ft<, * ? ») - 8 9 (GB 9 B £JR) 

*«4t:«o 7t*-; h®3 4^^W^^er»^aitJ^^^^t^<r < 'f 7 
3§£tf>ffi^r#SUlT^&ft<> SK* 7 t "fc *y hffl 1 6 

8 ?i 7 a — V 1 7 0 £ 60ffi^#TO~e&ft o '(it-?T, 111 9 B U^*T lie 
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JjR^5f:^-tetJ¥Pffi't*SlI<^WK^^T, 77*? 3 4 £ LTv-f * d 
• 7* VXa<7>t W (Array of irrfcro-prisfns) £&$coi£tt'<7 ? ?4 }• 1 0 
l±K@£tPrfl£^k& ((HI 8A&JR) o hffi3 4tli, 

'J * . 7 4 JVA ( n = 1 . 4 9 ) <r>m&\ -ttft 9 0-10 0,^ 

<^«ft* J »6*i*Q F ') ^ ftS L f:^* 7 O li -> ^ - A - f 

("Curtaining" effect) f ^$MMi# < cott£«*ftfl, 

oift»^^M*tMaii$**tiKJ:oTefclf$*i* (HI 8B«l) «> 

i), 10 0-11 O^IWjU, aftert?ttHft*ftfc7 

7 * 7 y \m e/ 2 £»tB» $ ftfcafcfr* *3B*"*-4 i t s *it^ « <> 

@ 1 8 fcjSf&JiWT^ 77t-;f BOH iUMJfcStftli 7 7 * 7 h 3 4 
Utt o fctt* x 1 1 x mit L # * t co -e* «9 , *c- CD 01 U.T fclT^tfW £ it 

ti = 3 5' - CO, 13 3° /mm) • x 
ti = 35' + (0. 13 3" /mm) • x 

7 7 -t 7 h ftSo^ktt^s^S'^a u raasjWMi* * ») 

7 r -t 7 h ifi 3 4 (02 D#M) tttfW 4 7 9 Y *$BI9(0&#<0 7 
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^^er^UT^o #^TOH 2 B^C^H 2 C Kmt * a y - z " (d^S 

A ( z ) = A o - C * z ( 1 ) 

Ao = ^7C'7 x 7 v>Jf (0 2 A#E3) 

t < *i: 3 6 , i tzlitm V 7 P * * 3 3 (H 2 E#M) *Sr^ LT»»fctba L 

&a 5 M.»i^it-PtiWv^iB» (z = 0) Ufc»t* LXtfM^IS -<?>MS 

111 K tttt*4*##frr4 d»i <i£ < I * 

W > h Jij&SSSftfcv yoi y &ijftlr> (lambertian output distributions 

yf &mx'& & a ( z ) cos {$<) *«**if & at , id BHfc/FM i* a« l o t & i? 

^.ffAb— <2rMjSt«-a^3C?£:-r««> £«0*£\ d P/d z = 3 > * * > N t fc*<> 
»»ffcffl£ WiTOT^X tfH tc «fc o T* 3 ft* ft P3 * fc- ?« t i: f * o 
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dA/d z = [Ao/L<] d L«/d ZtKho iit, L< = c o s 

♦ ^T, [1 - ( L < A ) '/At*) 2 ] 1/J dA = 3VAnM:d z*£C 

Ao=g i n w^-ftAK A = A«s i n u»CFu + 

1/28 i n ( 2 u ) = ( ar / 2 ) ( 1 - z/D) «5 > Dii7t-yyll2 

iji_ft£_£i3<^„co„:tJ2>*d P/d st^l^, ^r/i 1 

dA (z) /dz = -dP/dz (A./ [1- <n*/n s ) 2 ] ,y8 ) (3) 

_____ 

v_C_U^T_T<7>^_r^i3^T, „??5Wi7l'*fl/£€at (Fresnel reflect 
-ions) (aotllfnT^o titfj&ISiiMtWiM.WWttt't* 

ft *i a, z n a ">xf a * nwu^ft^jt « ¥±tj ft at * £«t * *> k 

*_f!^fll«Si«Ui3^T\ N 'Ni -til-fit. _^f^m, 

2"CKOJBttJitt:coHU 1 oco x , y <{ v 7 i-7,t'_rir c ift^nM 
, nNiix, y-f ^^--KfctfttoTfcftSJtTi/**, iJoX, mMi- 
nzMi, mNi = n_ t x', z M^^AItH^iis i n 5efr = N/ (L 
2 -N 2 ) l/{ (U-5t4i'5^ flit£«>mfl!*>fe 8 i n ffi.rt/S i 

nSs.ff- (m/nz) [1 -Mi'] 1 V [1 - (m/m) 'Mi 2 ] 1/1 = ( 
m/nO .ft t** 0 W&i^ m=l. 49, n;=l. 3 5X^ = 0. 5 
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#S&/B$T$Jtli 1 . 0 3 5 (m/m) fc* [BJJBtf^Jttt&Ktoffl 

o C^T #5 !9 , R * x 7 v 11 2 <0JI $ (i x ft U o '/> & ( 0 2 A 

^SMffili t iuSit-r*Ja*r*-C**3lc*te*rtl*a (nL, nil nH) 

if i pftten&tfiz & it * fcttttt * o 

ffi*T^**U ftvoHA (z) =A0-C • sfcfcfcfcsfciBoTiaafti|*tcS0 ! 
£rw>?£t§x. L (z) A (z) ii»f«t^^ , KU3t^^T«»-5g^>* 

(Ao-c • z) l (z) tei*A»tmm-t%z> 9 %mnh = c o 

[1- (ni/m) '] W1, e*4, icoft*. nr>*U 2 
<P*fMiA«-C ♦ z=LiAi/c 0 s (?.i(c«o dixiiz = (A./C) ( 1 

- Lo/c o s <?<) uft^Tt c*o ttot, z k an, «. tt*ajw;£ift! 

4>T<©<> z Ui**t * x fcfctf * *4>*Jft J: <9 av^H-fr, « ttttfR * 

L (z) 0**fltliJ**U z«>***U6^T»tti't-6/t«>OBISJ»fltKatft 
&c tt*0^*«>zllliJiaW* (n) ?D74~ LT^4 0 :w 



(29) 4J*¥9-5 0 7 58 4 

T, fcW,gJr?7"D7^)l'- (Parabolic index profile) <7>j§&\ ffl^fspy 
D 7 4 - >Wi- ,o < X p fc&^-C n' ( x ) = n z o [ 1 - 2 A ( x / /> ) *] <?) 7 
*-**IB*^ I x I >p Uj3^"C = m ! = n'o [ 1 — 2 A ] 4-flSx.4o * 
U, x = 0 fcfctt*B#ft&IHfcfc£ IT s i n* d< = 2 a= l - ( ni /n» 
) *UJ:oT4>L^*iTi/>* Q ZO»o < i) t*^4B»^4* n.fr*1"4i>«r 
£\ 5 < #&£ S T 4b x = 0 & 4b ^!g£ <? \t 4, n L d x CO 



i £ i U n %AIt 4b K L X W-> <> 

t, JB«*iiia«4tt*S'*a , r^< u, y , z) u*^T3*Ji sushi:* 

W t LT , HI 5 U*t¥^Ir) r r- * ft* x^f* 

-f K4 6U^o'v^Ti¥^1"^o P3f»iRffifiil» (Cylindrical polar coordinates 
) K*»r*^l«d!ftSlikr, k, > k K4 6ft£iKM?*i&ft|&4 

4 n k* d z - 3 > Y (Mm^M) (4) 
nrk, =3VX^f (ft &«|&ft«?r) ( 5 ) 

4b © £ i 4) 4 o T > k , tt* 4 *^* i t * £:T4b© ^ot, ftft *i¥&2>* 
* S < 4 o UTtf 1 4 * , i*i »*& *63 K 7 * ? v $ 1 1 0 £ R|-*>#tt 
*ffMT4b<> 4*-LT, 361ft 4 SfigftSiifcftjfc-efflS 1 ± K AttL BR K 36« 
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5 2 t IT B*WlHi&oT s | i ffUdJ»1-* 0 

<7>J:9ftv:*.* MJUfc^T, 3fctt4 8W5B-5B*t:»ofc2*5c«)«WiiI 

4 , 5 6 »O r flj«)*|Siij?rS^3fc«JR»'/^'tt«r*!W-'< < * APT life fll 
f *f h # f K 4 6 fc&^T, lift U> 7 7*9 V • T W 5 6 

14 f 4 7^4 6 fcW'k** , *-»0«ftWH'?**o ft*?"^ 7Tt7 h 5 6 0 

a»ffi* < i&:a!i*tf**«r-& > %«t5 2 ttBrst/i»f i oo»fi 2 * u 

HeAUiSI-^W^JSi^t^^T, Hi 0J43fc*»JB*r*ni*1»* 
/:|1^16 1 S*tU^4, * leoB6 1 I44?ft < t * 1 ^OAtta***^ 
Sfe-r^<5^UJK3RT&II®6 2£tfJ&®6 4 ^iU'/>«, MU, g 1 Ol 6 
1 ttTRffl 6 2^ CflfcH 6 4 *&*S1f ® 6 5 *«* T</> 6 «> 

Sff^m lO+MB 6 6*Wfcft*© £*lUflq*.T\ B^&ttlft 

8 1 ^rlM® 6 2i:itLtiL.T'/>«o 16 6, 8 1 <D n *> ftp* < t i> lol4 
arent dielectric gap) 

oftftf&-f*'~N *ttJfl-t*ri\ JfcliX'*-- *6 8 **1 col6 1 

£ 4b AjgfT^lft] ^Hl 7 0 co M U ffil-T 4 ft * LTSHt * * <> 
*^—*6 8**1 OB 6 l»0 f *2O»iftfT^I*lSEMB8 2 0WUE 

f-C$4<> ,16 1, 8 i*^*i-^<HJg*rtt*aifl»*#i t 

o HStmofll 14 , - ^ ( n z = 1 . 0 5- 1. 3 5) > 7 v 



01) WP9-5 0? 5$ 

( n z = 1 . 2 8 - 1. 4 3) ^ 77 itM ( n z = 1 . 3 8 - 1. 4 3 > , SfcC* 
U-V'Jsyt^-^iU^^^^tflJ (n 2 =l. 4 0 - 1. 4 5) € 
H» '/> f iifr 1 i n 4b * SgmftU ft ffl T -6 «85«o 111 ^ *m f* S # * 

Ufc^T* 5BRo-SHilRifi 6 2 t»LT*«PH5« *tT, %i& 

*&Wv>ttt t^Sltt'Cfi. 1 6 6, 8 l(?)M^tt<.o 16 6, 8 1 li 
a^KSMtt"?-***, L.j5*-L^i<^«:*Jaiff*n2. ( ni.**** ft* Lft* e 

I a r c Si n (na/ni) - arc * i n ( nib / n 1 ) I < 6 jl (6) 

^/5<?.y? v ? > s yji 2o©ffl*r$ni», n;c>oo? ^w^^^ttii^CA 
4tt* 0 ttfcfT^fll&M* 7 0 tifl 6 6 rtUAiStT* 7 7?->3^M^lf 

6, 8 1 fclitttf>:*rx (fi2=l-l. 0 1 UJoTfc 

£ 3 ft * * 7 « m& (Collection efficiency) fr** fc-e # 
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^<&ffttfc&MaW&^fe*o WAi** 11 8Oi^0. 00 
2 - 0. 0 0 3 ^* (#U0. 0 5 - 0. 0 8mm) £KJ:>K £ 

**** (Bl 2 L#M) o 

7 1 *#l.TV** 0 £M 7 1 liftftfrS 6 6 310 s * 1(7)16 1 tfrlXELto-t 
*<, ftjftlifflfte 2*:frtT.*l<OJ16 lrt^XjH"t*o ft» 

7 1 OTfflfcjEESt'J (Planar specular reflector) % gflfrftgL < 

liSfc^&JEtfe'.) 7kH (Partially or completely diffuse reflector) % $ 

0 ! 77t'; }■ • 'J-n^/ (Faceted reflector) co 9 *><7>v>f 1 o Tab 

*ff *W8SH» 8 2«)W ^ fcWifcrt;*?* * 0 JStt *) 7 I' ? ? £ tzii 7 r -£ y 
"^aails)- (H4 III) 4'tt«i^, fcfeV^l^JoftflijW* 

t'yf^)7l^^fi^Hl^Hx.^ Et ****** it**, £ 
rtJH JRWiSEH ^ 3 9* ') 0>M<ol&0>£ ? $ 2 XB^***53*#*fl* i * 

*«5f * U>o 

*»"* * fc^fc „ 16 6 R 0 s * 1«>16 1 * ft o TJSE W LTRoTSfc fcfito H 
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^<ttffi^** 0 sits? iiidi*SH9-#»o £ ft*5j'#K#tT«#4'»at 

f#&o 3rM<oaSTj^^^t^<g:^17 loogtft'lSu jEBtWtt (Speculant 
y) I 5> * > h V 1 1 i K S5M"C § « o «*. «i\ ffilfc *tt £ Ml* t 
t 

TooEltl7 1 <ry%3~v* y \<r>**fit <M 1 2 L#M) Ufctta * &ffcli}fc 

'^T, «fT^I^J^MJi8 2 iifSTO,! 8 1 i^K77*-; hSfrwLTn 
*© 8 2 UAtt-TftfttiU 7 r MB 8 5 K 1 ©77*7 

i: oT.Jg^f ^^^>o -S-l-T^ -^«>5btt7 7 -t 7 8 5 Kfc»7&£2tf>7 7 -t v 
V 8 6UJ:oT, M^tf- 3 *U->« ^^-H(:|3V^T, ft£ 

fr^fo&SS 8 2 I* 3 Mtt^lSUTA* "STO A 7 4 H/A " (&T> T R A F 

A F ttJH*rffefli «r# U £T*>rt8&B£J»*«t*9 Oftffltft^^ -UtfcfcLCD 

O&ftiK HSlUj4tT^* 0 '0©TRAF^A^(iiU^2 1 

>> > *<T>ft & ttfliJSft Jg 8 1 U Aftl" £ ft 7 5 CO Ettfl § < 1" ft K ttft £ 

& I fcaffafc&C^rtS&fBffiU J:ot, fifflffiJl 8 1 UAH t $ K# < 
Rat a WMU-> 0 Wxff, ifffi77-fcy hcottJfllift 
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*&tt«>$iUi, 1 1 2£ (114 0) , HI 2 G (115 2) , 012 H (1 
16 6) , m 1 2 K (1186) , 0 1 2 N (,1210) > HI 1 2 0 (-12 2 8 
) > H12P (12 4 6) KmZXlT^&o 

^ni^^nri'WU'/)^, £lOl#tf 2ocol6 6, 8 1^«S 

I arcs-info . /n A )-arcsin(n ! /n, ) | < ( 7 > 

afr> «U*|5)i:ooftj!> ? 86 6, 8iaWti, 
*«iP!0*T«>*Jt$JiU\ *^KH2CUT««T?jR-rffl3(7ag|RJ14 0» & 

(" I'VXmW b LTfcl&ft*) fr^T*:^ < t i 1 * n l^X^I 



IH 1 0 U^-T J: n U«F* U>-*tt0|&Ki3^T* rMfr^ffil^Ml 1 1 0 «i 
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kvXSfOA-f 1 1 2<iy««±«l^|fll»C«O f *#*5j-*3b*tfeft1-*o 

* #*J- Jfctfcl- * * Uii h *l * o ^2?)kvXSf-f7a- 
4 ? n yXtt z «i JityW USfetfTi/'ft (0 1 2 H&tflU 1 2 N#fl8) „ * 

^ 7jl ^^i 12,11 3<^efii«*«ft^wa****'r*it*<* 
»LTU^ mm~. uyxmr-t ?a-f 1 22, 11 3iiiiusi$*iT 
<> x < , 010 k^i-j: f^7a-*i2 2, 113 ^a^n^u-ftx. 

» ? > ran ii2 r 11 3* ! ±sao**fl94»#**-r*o 

ft^M! 8 211 1 OSLO'S 1 0 UT^T^fT^ I'^XSfv 1 12(0 

flsfflHU iitc^ffi7 7-t-yh (fllxtf, H2Hs H 2 M, B 3 A **URJ *ff 
1-*ttfcfT*foSEMJl l l 4UJ:i>T*Sii4, :Ji^^7?t'; hflspiift«> 

y*<a±«*fofc&CF* 7a-fi LTffcflJTio 1 o 

a h , t T ^ * 0 £ <7>fl2& U £ '/»T, l o<7> y XS r Oa- * 

fTfcfcCFTn*,, I'VXfif^ 7a-fl 1 5£j£KSStl*>:)> 01 0 

l^tfi^Hfl'H^^Ctl Ifc *)t*> it <©<> liU:J:i U 
, ico<fc o *££li&*fc£To«2gfr&trt:^ 1114, 11 S^tHL/; 
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ft^lgf (LCD) XliWftt^*^ (CCD) 5iJ<0<tTHI!8«t$^*lfef^4J 
^T, 5p-fraJtsp**-r*A:<>*ilB!tt*ii*, «i^XflffiftJ| 112, 113 

RMifc, PvXSf^A-fji, K«<7>7:x~^<7>B!rIfl2> ? (SOT 1 O&CF 
Hii iu^TJ: ?*WSI-c*iiur, < * CP'S «>U0 KB* ^Sv*^ 

h y - * tteD$£ ftfli* ft *o £ <0-fll Ji ® 5 K £ 0 * ftJKOPI 

«-C3b*o @1 OC/^tfl l 2 fcJUth?** U>XSf <i 7 

CFT^* Q HI OUT^til 1 3X0*811 lCT^tll 1 5fcflHR-C**f 

0 2 A & 0*0 2 BU^tJ: ^^oi: ijffi L^SH©**^llKiJ^T, 

ty N 3 4 ill 3 0 X li Jft H L 7 r * ? MS d&T#5* *> &o * <0 £ 
^7Tt-; h8<Df$mKv^Xli, ±sau8¥ifc3ftTi/><&« 06AU 
J: n AA77t7 M7 4 tt#iS7 6 i:^l<Ol6 1 *<*>IHJfcBB1l*ft 
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